The calculation of the Doppler broadening function     , using expansions in Fourier series, generating expressions that are simple, fast and precise. Numerical tests applied to the calculation of scattering average cross section provided satisfactory accuracy.
Introduction
The phenomenon of thermal motion of the nuclei inside a nuclear reactor is well represented by the microscopic cross section of the neutron-nucleus interaction through the effect Doppler broadening. The precise determination of the Doppler broadening function and interference term are important for the calculation of the resonance integrals [1,2], self-shielding factors and for corrections of the measurements of the microscopic cross sections with the use of the activation technique [3] .
The evaluation of the Doppler broadening function  ,  x   and of the interference term  ,  x   have a great importance in the generation of nuclear data and there are several methods for the calculation of both functions. This paper presents a new approximation for interference term applied to the calculation scattering average cross section [4] using expansions in Fourier series. The results have shown satisfactory accuracy and do not depend on the type of resonance considered. In thermally balanced medium at temperature T the velocity of the target nucleus is distributed by the Maxwell-Boltzmann distribution [5] and the expression for the average scattering cross sections is written, using to the one level formalism of Briet-Wigner, as:
function are written, according with approximations pro-
where, the interference term and the Doppler broadening posed by Gonçalves et al. [6] , by:
The Equations (2) and (3) can be interpreted as sine an to turn easily, Equations (2) and (3) can be re-written as:
Mathematical Formulation
In order its use
where,   Analy cti zing the fun on can be observed that it is   G w nction a continuous and even fu , which ensures it has a Fourier series representation. Thus, its Fourier series representation is given by:
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Replacing the Equation (5) in the Equation (4) and applying the properties of the error functions with an imaginary argument [7] , one can write the following ex-
where,
Replacing Equations (8) and (9) in Eq obtains the following expression for the average scatte uation (1) one ring cross section:
Numerical Test
This section contains the results obtained with Equation 
The coefficients in Equations (14) and (15) are given by [8, 9] . (8) and (9), and the 4-pole Padé method, Equations 4) and (15) onsidering the benchmark results from Gauss-Legendre quadrature method that is well described in the literature [10] . sion that the proposed method proved to be ery precise and stable, having a 0.1% maximum relative er
The analysis of the results showed in Figures 1-8 
Re
The average scattering cross section sults obtained from Equafound in Figures 9-11 and Figures 12-14 tion (13) are they shows their relative errors for the calculation of the average scattering cross section. The nuclear parameters used can be found in Table 1 [2] .
From the Figures 9-11 it is possible to see that the results obtained with the method presented, Equation (13), overlapped those obtained from the numerical reference method, being compatible with the results obtained with the method proposed by Padé. nowledge the support provided by Braand Technological Develping of this research. 
